RESUMO

Objetivou-se descrever a relação entre o tempo de pastejo e o consumo de forragem e identificar possíveis indicadores de manejo para vacas leiteiras em pastos de azevém (Lolium m ultiflorum Lam.) no método rotativo. Foram utilizadas seis vacas leiteiras no terço médio de lactação durante três ciclos de pastejo. Em cada ciclo, os animais tiveram acesso a dois piquetes com nove dias de ocupação e oferta de forragem de 30kg MS
The effects of sward structure on short term foraging behavior (i.e. instantaneous intake rate -IIR) in domestic herbivores has been studied by many authors (ORR et al., 2004; BENVENUTTI et al., 2009 1995; PRACHE et al., 1998) . The aim of this research was to study relationships between grazing time, herbage intake and sward condition as paddocks were grazed down by dairy cows in a rotational grazing method. It was verified if characteristics of herbage or ingestive behavior can be used as management tools to maximize herbage intake in dairy cows grazing Italian ryegrass. The trial was conducted in an area of 2.1ha of no-tillage direct drilled ryegrass evaluated in three grazing cycles, 18 days for each cycle (9 for adaptation to ryegrass and 9 for measurement). During intervals between cycles the cows grazed an area with a mixed of perennial species (Dactilis glomerata, Festuca arundinacea and Trifolium repens) receiving 2kg of ground corn after each milking. Six Holstein cows with 160±162 days of lactation, 19.3±2.2kg day -1 of milk production and 472±39.1kg body weight were evaluated. The pastures were grazed in a rotational method, with 30kg of herbage allowance of DM cow -1 day -1 and an occupation period of 9 days. The long term of occupation was necessary to identify if the moment when herbage intake start to decrease was a function of sward characteristics and/or time spent to graze. Cows assessed the paddocks when sward height was higher than 20cm and the paddock area was adjusted accordingly to current biomass. During experimental cycles cows did not received concentrate supplementation.
The biomass was quantified by the ratio between the compressed height -measured with a rising plate meter (Filip's folding plate pasture meter ® , Jenquip company, New Zealand) -and the DM amount in the disc diameter (0.1m 2 ). Therefore, regression equations were built to estimate the current biomass (kg DM ha -1 ) depending on the sward height (cm). The height pattern of tiller and leaf blades was measured on days 1, 3, 5, 7 and 9, with a ruler, on 100 units marked with telephone wires prior to the grazing.
The individual herbage intake was estimated by the fecal output quantification and by the digestibility coefficient of the herbage intake. Fecal output was estimated with an external indicator (chromium oxide, Cr2O3), regarding fecal recovery rate of Cr2O3 as same as 0.85 (RIBEIRO FILHO et al., 2007) . The indicator was daily provided for each cow through 200g of concentrated pelleted containing 0.5% of Cr2O3, from the first until the last day of each experimental period, after each milking. The use of low levels of Cr2O3 in a concentrate food was described by RIBEIRO FILHO et al. (2007) . Field faeces samples were collected once a day in the morning (8:00h). The content of Cr2O3 in faeces was quantified by atomic absorption spectrophotometry (WILLIAMS et al., 1962) and the organic matter digestibility of herbage intake was estimated by faeces rate indicators as described by RIBEIRO FILHO et al. (2003) . Cows were milked at 07:30h and 16:30h and the grazing time during the vigil period (from the sunrise until the end of the grazing which was performed after the afternoon milking) was visually evaluated, each 10 minutes (PENNING, 2004) during the same days in which canopy height measurements were performed. Grazing activities was not observed at night.
All data were analyzed by regression analysis. In each case, the best significant model explaining plotted data was tested, taking into consideration the values of standard error deviation (s.e.d.) and adjusted R 2 . Quadratic models were compared by inflexions points and differences among linear regressions were tested and deviation between regression coefficients (b) by two-tailed t test (calculated t=b/b pattern error) was analyzed. The analysis was performed using GraphPad Prism software, version 4.0, Windows, GraphPad Software, San Diego, California, USA.
In the first cycle daily herbage intake decreased linearly (P<0.05) as a function of grazing time (-0.04kg DM min -1 ; R 2 =0.90; s.e.d=2.8), but in the second and third cycles, increases in time spent to graze was not associate to reductions in herbage intake (slope = P>0,05) (Figure 1 ). The herbage intake as a function of occupation day (R 2 =0.85-0.93; s.e.d=0.53-0.81) and leaf height (R 2 =0.51-0.87; s.e.d=0.97-1.61) was better adjusted by a quadratic model, independently of grazing cycle. Reduction on herbage intake began at sixth day of occupation, when the leaf height decreased to a value lower than 100mm. Besides, reductions on leaf height had the same impact on grazing time, independently of grazing cycle, with a similar regression slope (on average -12min cm -1 of leaf height) (R 2 =0.80-0.97; s.e.d=11.4-28.6). The lower time spent to graze when sward leaf height was higher than 100mm highlights that cows grazing pastures with better leaves accessibility grazed faster and for a shorter grazing time in order to get the same herbage amount (ORR et al., 2004; GREGORINI et al., 2009 ). On the other hand, at the end of grazing cycle cows needed to graze for a longer period of time, probably to compensate the reduction on instantaneous intake rate (IIR), which happened with changes in sward condition as paddocks were being grazed down (BARRETT et al., 2001 ; BENVENUTTI et Ciência Rural, v.41, n.11, nov, 2011. al., 2009). This reductions can be associated to depressing both, bite size and bite rate, (DRESCHER et al., 2006) due to a presence of physical barrier to defoliation (i.e, stems and pseudo-stems) (PRACHE & PEYRAUD, 1997) or proximity to ground level (RIBEIRO FILHO et al., 2005) .
At the end of occupation period of first cycle, cows spent around 400min day -1 to graze and it was not enough to compensate the reductions on IIR and the decreased daily herbage intake. Nevertheless, in the 2 nd and 3 rd cycles, cows grazed around 500min day -1 and reductions on herbage intake was not clearly a function of higher time spent to graze. This evidenced that the impact of grazing time as a mechanism to compensate reductions on IIR depends on sward condition. So, in the first cycle, IIR reductions seems to be more associated to ground proximity, because differences between pre and post canopy height were much higher than on second and third cycles (pregrazing tiller height: cycle 1 = 26cm, cycle 2 = 41cm and cycle 3 = 39cm; post-grazing tiller height: cycle 1 = 9.5cm, cycle 2 = 14cm and cycle 3 = 17cm). In the other hand, at second and third cycles, reductions on IIR seems to be more associate to a higher proportion of pseudo-stems in the grazing layer and higher postgrazing pseudo-stems height compared with first cycle (pre-grazing stems + pseudo-stems proportion: cycle 1 = 38%; cycle 2 = 54% and cycle 3 = 58%; post-grazing pseudo-stems heights: cycle 1 = 5.0cm, cycle 2 = 10cm; cycle 3 = 11.5cm).
In conclusion, under rotational grazing, daily grazing time is strongly associated with leaf height in the grazing layer, but it is not a good indicator of DM herbage intake. Independently of daily herbage intake, structural traits of canopy are clearly associated with grazing efficiency. 
